Introduction
In 1809 Meckel first reported Meckel's diverticulum (MD) by describing its embryological origin as a remnant of the omphalomesenteric duct (1). Meckel's diverticulum is the most common congenital malformation of the gastrointestinal tract with an incidence of between 2% and 4% (2) . The occurrence of MD is mostly asymptomatic but is reported to be symptomatic in approximately 16% of cases (3) . Symptomatic MD is defined by the presence of gastrointestinal bleeding, intestinal obstruction and peritonitis. The most common presentation in children is intestinal obstruction due to intussusception, with the diverticulum acting as a lead point (4). The simultaneous occurrence of appendicitis and symptomatic MD is rarely seen in adult and pediatric populations. This occurrence may present with non-specific symptoms, which can delay diagnosis and management in these patients. We report the case of a 7-month old admitted with the rare occurrence of a perforated Meckel's diverticulum and acute appendicitis. This case highlights the rarity and non-specific symptomatology of this occurrence with its diagnostic enigma that can delay intervention in the pediatric population.
Case report
We report a case of a 7-month old with a perforated MD and acute appendicitis, with the aim to highlight the symptomatology of this occurrence and its diagnostic enigma which can delay intervention in the pediatric population.
A 7-month-old male was admitted to the pediatric surgical unit at Kenyatta National Hospital with a 1-day history of abdominal pain, fever and vomiting. The abdominal pain was colicky and intermittent; the vomiting was non-bilious and postprandial. There was no history of constipation and the child was passing stool and flatus. He was clinically febrile with a temperature of 40 º C. He had a mildly distended abdomen which was mildly tender, no abdominal masses were palpated and bowel sounds were present. Mucoid soft faeces were noted on digital rectal examination with no rectal masses palpated. The WBC count was 11.2×10 9 /L with a neutrophil count of 5.42×10 3 /µL. An initial abdominal x-ray showed dilated bowel loops, predominantly small bowel with increased bowel wall attenuation ( Fig. 1 ). An abdominal ultrasound was reported with no features of intussusception or free intraperitoneal fluid but was inconclusive of a diagnosis.
Perforated Meckel's Diverticulum with Acute Appendicitis in an Infant

Tim Jumbi, Shahbal Swaleh, Francis Osawa
School of Medicine, University of Nairobi
Correspondence to: Dr. Tim Jumbi, PO Box 1059-00618, Ruaraka, Nairobi, Kenya; email: mwaitim@gmail.com
Summary
Meckel's diverticulum occurs in approximately 2% of the population and is symptomatic in 16% of cases. In children, the most common presentation is intestinal obstruction due to intussusception. The simultaneous occurrence of acute appendicitis and symptomatic Meckel's diverticulum is rare and when it occurs, it may be associated with non-specific symptoms that present a diagnostic challenge. We inserted a nasogastric tube for decompression and put the child on nil by mouth. In addition, we instituted intravenous fluids, antibiotics and antipyretics. After 6 hours of conservative management, the abdominal distension had subsided, the child had passed stool twice but still had fever and abdominal tenderness that had since worsened, being associated with guarding and rigidity. We performed an explorative laparotomy, as the child had developed clear signs of peritonitis. Intraoperatively, we found matted ileal and ceacal segments of bowel with fibrinous exudates that had concealed a perforated Meckel's diverticulum and an inflamed appendix. The MD was 2 cm long with a small neck located 60 cm proximal to the ileocecal valve ( Fig. 2) . We first removed the appendix then proceeded to do a segmental resection of the intestine with the diverticulum and end-to-end anastomosis of the adjacent bowel. The patient fully recovered and was discharged from the clinic. The resected appendix and diverticulum were sent for histology, which confirmed features of appendicitis with luminal suppuration and infiltration of polymorphs. The diverticulum had colonic mucosa, exhibiting features of diverticulitis with inflammation, ulceration and perforation.
Discussion
The diagnosis of MD presents a known challenge to the paediatric surgeon. Charles Mayo correctly stated that MD is frequently suspected, often looked for and seldom found (5) . The preoperative diagnosis of symptomatic MD is difficult and is missed in most cases, especially in those that don't present with bleeding. The clinical presentations are diverse and may include abdominal pain, intestinal obstruction, diarrhea, lower gastrointestinal bleeding with jelly stool, and sometimes an abdominal palpable mass. The main clinical sign is gastrointestinal bleeding, reported in 25-50% of symptomatic patients with MD (6) . In children, the most common presentation associated with MD is intestinal obstruction usually caused by intussusception, fibrous band volvulus, torsion of the diverticulum and Littre's internal hernia (3, (7) (8) (9) (10) . Peritonitis is also a common clinical presentation in children, which results from a perforated diverticulum or diverticulitis (11, 12) . Our case presented with non-specific symptoms, suggestive of partial intestinal obstruction, which later progressed to peritonitis that was caused by the perforated MD. The association between MD and appendicitis is commonly established in the context of an MD found incidentally during appendectomy (13) . However, the case described presents a rare simultaneous occurrence of a symptomatic MD in the presence of acute appendicitis. The clinical presentation of MD and that of appendicitis can be indistinguishable. First, both pathologies may present acutely with peri-umbilical pain, migratory pain and right iliac fossa tenderness. Second, both may have a progressive course with fever and leukocytosis. Finally, both may result in perforation, diffuse peritoneal contamination and septic shock (14, 15) . Therefore, when a normal appearing appendix is found during a laparotomy for suspected appendicitis, an inflamed Meckel's diverticulum must be sought. The severity of appendicitis may determine the decision to resect an asymptomatic MD discovered during an appendectomy. This follows the recommendation that an MD detected incidentally should be left intact in the presence of complicated appendicitis with abscess, perforation or gangrene to reduce risk of postoperative complications (16) . The decision to resect an incidentally detected MD also depends on other factors and is still a subject of controversy. A systematic review of this subject found that most authors favored removal of an asymptomatic diverticulum detected incidentally only if it occurred in males younger than 50 years, is longer than 2 cm and contains ectopic mucosa (2) . This approach is linked to evidence that the lifetime risk of developing complications related to MD is low at 4-6% and consequently approximately 800 diverticular resections would need to be performed to prevent 1 death (17) . It appears that resecting an MD detected incidentally is unnecessary as this may increase the perioperative morbidity risk in a patient whose lifetime risk of MD-associated complications is rather low. In patients with symptomatic MD, treatment is surgical resection by either simple diverticulectomy or segmental bowel resection and anastomosis, which are usually indicated when the diverticulum has a wide base or when it is associated with palpable ectopic tissue, intestinal ischemia and perforation (2) . Recent literature suggests that macroscopic features of the diverticulum do not predict the presence of ectopic tissue and therefore a formal bowel resection is favored to simple diverticulectomy, which carries the risk of leaving behind hostile ectopic tissue usually at the base (18, 19) . The most common ectopic mucosa is gastric and pancreatic with colonic, duodenal and biliary mucosa occurring less frequently (20) . We opted for a formal bowel resection and anastomosis in our patient with a perforated MD, which was an indication for such management coupled with the fear of leaving ectopic tissue, which was later confirmed by histopathology as colonic mucosa with diverticulitis.
Conclusion
Children with symptomatic MD usually present with intestinal obstruction and peritonitis but rarely present with bleeding, as seen in adults. The association between MD and appendicitis is commonly established in the context of an MD incidentally found during appendectomy. However, a symptomatic MD in the presence of acute appendicitis is a rare occurrence which may be associated with non-specific symptomatology that presents a diagnostic challenge, which can delay management especially in the pediatric population.
